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Background and Aim: The construction of an age-friendly community is beneficial to
meeting the needs of the elderly and coping with ageing. It is significant to evaluate the
quality of age-friendly communities through scientific methods. The study aims to evaluate
the livability of communities among the elderly in China.

Methods: The data used in this study were sourced from the community of Hefei in China,
including 1426 participants aged 60 and above. Taking community in Hefei of China as an
example, the analytic hierarchy process fuzzy comprehensive evaluation model was used to
evaluate the community. Furthermore, this paper constructs an evaluation index system for
the livable elderly community and evaluates the comprehensive community system with the
fuzzy comprehensive evaluation method.

Results: This study constructs the evaluation index system of an age-friendly community
that includes five first-level evaluation indexes and 33 second-level evaluation indexes.
The first-level indexe satisfaction from high to low are community safety, community
comfort, community health and convenience, and community service. Among them, flat
roads (more than 74.3%), greening (more than 78%), quietness (more than 76.8%), health
situation (more than 65%), and public transport facilities (more than 66%) were relatively
satisfactory. However, in terms of community service, the overall satisfaction of the
elderly is not high.

Conclusion: This study revealed that the level of the age-friendly community in Hefei
of China is relatively high. The community safety score is the highest, comfort is
relatively high, followed by community health and convenience. The score of commu-
nity service was low. Moreover, the results indicated that improving the quality of
service has become the key to improving the satisfaction of the elderly in the
community.

Keywords: age-friendly community, satisfaction, index system, fuzzy comprehensive
evaluation method, China

Introduction

At present, population aging has gradually become a daunting challenge for
governments. Managers in different countries and regions generally recognize
that it is essential to create an elderly livable community and continuously
improve the quality and efficiency of elderly services to meet the needs of the

elderly. As an indicator that directly reflects the quality of life and well-being
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of the elderly, it is of great significance to improve the
weak link of the existing community and enhance the
life satisfaction of the elderly.

In 1961, World Health Organization (WHO) proposed
that the basic concept of matching human settlements
reflects people’s living environment, including safety,
health, convenience and comfort. This reflects the basic
principles of building livable communities. To cope with
the aging population, the WHO published the global
guidelines for the construction of elderly friendly cities
in 2007, which identified three aspects of the elderly
friendly cities: urban physical environment, social and
cultural environment, health, social environment and ser-
vices. Gradually, more than 500 elderly friendly cities and
livable community networks have been gradually estab-
lished in 37 countries around the world,' which has com-
prehensively promoted the construction of livable
communities worldwide.

According to the United Nations standards, China has
entered an aging society since 1999. China’s aging pre-
sents many new characteristics, such as a large scale, a fast
growth rate, and a heavy response task. With the deepen-
ing of aging, the community environment is also aging,
and the city faces double aging. In 2016, the national
office for the aged and other 25 departments jointly issued
the guiding opinions on promoting the construction of
a livable environment for the elderly, which aims to
improve the quality of life and happiness of the elderly
by building a suitable living environment, travel environ-
ment, health support environment, life service environ-
ment and social and cultural environment for the elderly.
In 2017, the State Council issued relevant documents to
improve the evaluation standard system of livable envir-
onment for the elderly. It carried out the demonstration
action of age-friendly community. The Fifth Plenary
Session of the 19th Communist Party of China Central
Committee further proposed to implement a national strat-
egy to respond to the aging of the population actively, and
accelerate the construction of an elderly care service sys-
tem with the coordination of home-based community insti-
tutions and the combination of medical care and health
care. The actions of issuing policy documents and partici-
pating in the construction of livable communities by these
departments mentioned above indicate that, strengthening
the construction of a livable environment for the elderly at
the community level is of great value for improving the
quality of the environment,

living improving the

environment for the aged in home communities, and pro-
moting the construction of a healthy green city.

With the rapid development of an age-friendly com-
munity, domestic and foreign academic circles have
launched extensive discussions on the elderly livable
community.” Some scholars have different terms for liva-
ble community, such as elderly friendly community and
lifelong community. Still, the core meaning refers to the
excellent living environment created for the elderly. The
WHO defines it as a community that improves the quality
of life of the elderly and achieves active aging through the
provision of health care, social participation and safety
services. Foreign scholars’ researches on livable commu-
nities tend to improve care, enrich activities and active
aging. Many scholars believe that life satisfaction is one of
the most important indicators of well-being. Alley et al
thought that the key points of building an elderly friendly
community are housing, health, safety, transportation, etc.’
Brownson et al proposed the impact variables of commu-
nity built environment from the perspective of physical
activity, mainly defined from four aspects of land use,
transportation, aesthetics and safety.* The ecological
model of aging proposed by Lawton involves the degree
their
environment.”® The goal of livable community construc-

of adaptation between people and living
tion is to help the elderly continue to live in the commu-
nity and home.”®* Greenfield et al argued that under the
logic of stakeholder cooperation, the elderly friendly com-
munity could meet the diversified health needs of the
elderly through the construction of the material environ-
ment and social environment.’

Chinese scholars emphasized the construction and eva-
luation of livable communities for the elderly. Li and Yang
have constructed the evaluation index system of livable
communities for the elderly. They believed that the elderly
livable communities should be safe, healthy, convenient,
comfortable, and have perfect service and emotional
belonging.'® Yu proposed that the construction space of
a livable community environment for the elderly involves
the outdoor setting of the community, community home-
based elderly care service facilities and home-based aging
measures.'' Li et al believed that the livable environment
for the elderly includes urban and rural environments,
community environments and family environments suita-
ble for the elderly.'> Zhou put forward that it is suitable for
the living environment of all ages including the elderly,
such as challenging environment (space and facilities), and
quiet environment (society and culture).'> Wu et al also
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believed that it refers to people of all ages, including the
elderly, and it is the sum of living and living space. From
the perspective of the physical space category.'® Zhang
divided the livable environment for the elderly into the
living environment, community environment, residential
community environment, and social environment.'> Niu
et al have established a comprehensive evaluation model
for the effect of energy-saving renovation of existing
buildings based on the analytic hierarchy process (AHP)

and cloud model.'®

Zhang et al focused on evaluation on
neighborhood satisfaction by fuzzy method and selected
three neighborhoods with relatively high aging rate in
Beijing as the case study.'” Li et al employed the Fuzzy
Comprehensive Evaluation to explore the effect of the
system in long-term care of the elderly.'® Based on the
characteristics of the old residential district and the parti-
cularity of renewal for the old residential district, Zhang
et al divided the evaluation system of renewal for old
residential district into three indexes, using AHM to deter-
mine weighting and evaluate vaguely.'” Other scholars
have conducted fruitful research from the perspectives of
livable system construction, green evaluation, and aging.

In terms of evaluation methods, principal factor analy-
sis or analytic hierarchy process is usually adopted. These
methods have single element evaluation and element sum-
mation score. The fuzzy comprehensive evaluation method
combines qualitative and quantitative accurate and impre-
cise reasoning, and highlights the weights set by the per-
son to be adjusted, which effectively alleviates this
inconsistency. The research object of this article is the
satisfaction of the elderly in the community, which is
suitable for fuzzy evaluation method. Combining fuzzy
evaluation method with AHP is a relatively common
research combination, which can further enhance the
scientific nature of fuzzy evaluation method.

To sum up, academic circles have carried out explora-
tion and research on livable communities for the elderly.
These scholars have not yet formed a unified standard for
the evaluation of livable communities for the elderly.
However, they all emphasized the necessity of infrastruc-
ture and service support environment, and the matching of
people and living environment. However, the current
research results also have apparent deficiencies. On the
one hand, the existing research has not carried out sys-
tematic theoretical research and index system construction
from the needs and satisfaction of the elderly. On the other
hand, many references to the content of the index system
without

of architecture are highly professional,

considering the characteristics and limitations of the inte-
gration of the elderly and the community living
environment.

In this paper, with the needs and satisfaction of the
elderly combined, the researcher can carry out quantitative
research and scientific evaluation of multi-dimensional,
multi-level and multi-body to guide and supervise the
evaluation and improve the weak links in the construction
of livable communities for the elderly. In this paper, based
on AHP, the improved fuzzy comprehensive evaluation
method was used to eliminate the subjectivity in the
index weighting and expert scoring data processing.
A comprehensive evaluation model for the elderly livable
community was constructed. Taking community in Hefei
of China as an example, this paper quantitatively analyzed
the construction status of community livability, combined
the weight of the first level index and the second level
index obtained by the AHP with the expert scoring data,
and gave the evaluation grade of each level index and the
operation status of the whole system with the fuzzy com-
prehensive evaluation method. Based on the quantitative
evaluation results, this paper analyzed the shortcomings of
the current construction of the age-friendly community
and gave targeted suggestions.

Construction of Fuzzy
Comprehensive Evaluation Model of
the Age-Friendly Community

The fuzzy comprehensive evaluation method can address
the uncertainty and difficulty of quantifying problems.*
The comprehensive fuzzy evaluation method has the char-
acteristics of a robust system and strict logic, which can
provide a practical and intuitive decision-making basis for
decision- makers. Therefore, based on the fuzzy compre-
hensive evaluation method, this paper evaluated the livable
elderly community in Hefei, which can genuinely and
scientifically reflect the actual situation of community
construction.

This paper is based on the actual situation of economic
development and community construction in Hefei of
China, the theory of human settlements and the guidance
of academic circles at home and abroad, as well as the
index content of the construction of age-friendly commu-
nity defined by who and relevant departments in China. In
addition, the research context of livable cities in China and
the reality of urban communities, combined with the needs
and satisfaction of the elderly community life and the
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physiological and psychological characteristics of the
elderly group, this paper divided the construction indica-
tors of livable elderly communities into five dimensions:
community safety, community health, community conve-
nience, community comfort, and community service. To
reflect whether the community takes the elderly as the
object and provides various kinds of community services,
the community service was added as a separate state
indicator layer. The article focused on the key points and
highlights livability based on ensuring a comprehensive
evaluation. In the process of index setting, the principle of
simplicity and accuracy, the reliability of survey data
sources and the convenience of access were followed. At
the same time, scoring method was used in the quantitative
part, and 20 experts in the field were selected, including
professors from University of Science and Technology of
China, Anhui
Technology, as well as staffs from the civil affairs depart-

University and Hefei University of
ment and the community. The expert opinions and satis-
factory suggestions have been obtained in multiple
feedback.

Evaluation Index System of the
Age-Friendly Community

The age-friendly community is the coordinated develop-
ment of the relevant influencing factors of the whole
livable community in the existing living environment of
the elderly, and this effectively resolves the contradiction
between the growing needs of the elderly for a better life
and the unbalanced inadequate development of the elderly
career. At present, the comprehensive evaluation index
system of the age-friendly community consists of 5 repre-
and 33 second-class

sentative first-class indicators

indicators.

Community Safety (U;)

Community is the basic unit of society, and community
security is the cornerstone of social stability. Community
safety refers to minimizing the probability of safety acci-
dent risk in the community. Even if there is an accident,
the injury and loss can be controlled to a mild degree.
Fourthly, it is essential to add convenient service points,
build a livable, transparent, convenient and comfortable
community life circle, and put public facilities such as life
services, culture and entertainment, transportation, medical
and health into reasonable arrangement. It includes
kitchen/toilet anti-skid floor tile (Ull), emergency call

(U12), road flatness (U13), night lighting (U14), public
security (U15), surrounding traffic safety (U16), water and
gas safety (U17), and community police room (Uyg).

Community Health (Uy)

Community health refers to the ability to provide health
information consultation and community health services
for the elderly. It takes health as the center and integrates
prevention, medical treatment, health care and rehabilita-
tion as service contents. It includes the situation of com-
munity health (U,;), outdoor fitness equipment (U,y),
community health service center (station) (U,z), the num-
ber of surrounding hospitals (U,4), the number of sur-
rounding pharmacies (U,s), and the community health
care service (Usg).

Community Comfort (Us;)

Community comfort refers to the state of pleasure or
satisfaction that the community environment gives people.
Community comfort aims to integrate the community’s
existing resources, strengthen the community function in
the natural environment, housing and public space, and
promote the coordination of the community environment
and the healthy life development of the elderly. It includes
indoor ventilation, and sunshine (Us;), greening (Usy),
quiet environment (Us3), number of parks/squares (Usy),
number of public toilets (Uss), number of community
home care service (Center) stations (Uzg), and housekeep-
ing service center (Usz7).

Community Convenience (Uy;)

Community convenience refers to the convenience degree
of community life circle that meets the needs of the
elderly. It includes public transportation facilities (Uy),
distance between community and surrounding park/square
(Uyyp), the distance between the community and surround-
ing hospitals (Uy3), distance between community and com-
munity health service (Center) station (Uyy), number of
supermarkets and vegetable markets (Uys), and community
canteen (Ugg).

Community Service (Us;)

Community service refers to the convenience service that
provides a variety of hardware facilities and software ser-
vices, such as leisure and entertainment, mutual assistance
services to meet the daily life and spiritual needs of the
elderly. For example, property, emergency relief, housekeep-
ing, catering, leisure and entertainment services, etc. are all
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belong to the category of community service. It consists of
the service quality of property company (Us;), catering
service of community and surrounding areas (Us,), house-
hold service (Us3), leisure and entertainment service (Usy),
dispute mediation service (Uss), emergency rescue service

(Uss), and mutual pension service (Us7).

Determining the Weight of Each Index
Based on AHP

To quarantine the scientific rationality of the index men-
tioned above system of age-friendly community, we used
the index evaluation method to accurately reflect the
elderly livable community’s construction level, so it is
necessary to give weight to each index. This article uses
the Likert 5-point scale to measure the satisfaction of the
elderly in the survey, which is divided into dissatisfied,
less dissatisfied, general, more satisfied, and satisfied.
They are coded as 1 point, 2 points, and 3 points respec-
tively, 4 points, 5 points, respectively. Firstly, the original
data obtained from the elderly satisfaction questionnaire
are processed and the abnormal data are eliminated; then
the AHP is used to calculate and determine the weight of
each evaluation index, to reduce the subjectivity of index
weight determination. The analytic hierarchy process
(AHP) uses the judgment matrix pairwise comparison
and improves accuracy; the relative scale is used to over-
come the difficulty of comparing the various elements of
different properties.
Let W =(w; w, ...
W is the sorting vector of the relative importance of each

, W, witwo+ . +w, =1, the vector

element. Let a;= w;w;, which means to start from the
evaluation index i, compare the importance of the i-th
index relative to the j-th index, and construct the following
judgment matrix A, whose element value AlJ reflects

people’s understanding of the relative importance of each

wi/wy | [w
W2/Wn w2

W]/W2
Wz/Wz

Wl/Wl
W2/Wl
Wa/Wi W, /W Wa /Wy | | Wa
wi
w2

Wi

So there are Aw = nw, (4 — nl)w = 0. Where 1 is the
identity matrix.

Let Amacbe the largest eigenvalue of the matrix A. Its
corresponding feature vector (normalization) is the weight
vector w, that is, Aw = AW, to find out w and determine
the weight of each evaluation index.*?

Fuzzy Comprehensive Evaluation Model
of an Age-Friendly Community
Establishment of the Evaluation Result Set

The evaluation of the model was divided into five levels,
and the evaluation set V={V,, V,, V3, V, Vs}, which was
shown in Table 1.

Determination of the Evaluation
Factor Set and Evaluation Factor

Set of the Evaluation Elements
(1)Evaluation factor set:U={U; U, U; U, Us}
(2)Evaluation factor set of the evaluation elements:
Uii={Un, Upp, Uiz, Uiy, Uss, Uss, Uyg, Ursls
Usi={Us,, Uy, Uss, Uzs, Uss, Use}s
Usi={Us\, Usz, Usz, Uy, Uss, Usg, Usy};
Usi :{U41, U42, U43, U44, U45, Uss};
Usi={Us\, Uss, Us3, Usa, Uss, Use, Us7}

Construction of Fuzzy Relation Matrix
The fuzzy relation matrix represents the fuzzy relationship
between the evaluation index and the evaluation grade,

element a.>!
~ i ra2 o Fin
an  aiz o Qi Rii LSS v N 7
ar; dxp - Ay b=
A =
nl n2 R 7
=an1 an2 ctt
wi/wi o wi/ws wi /Wy
Wz/Wl W2/W2 WZ/Wn Table | Evaluation Standard of Elderly Livable Communities
. . : Excellent Good Average Fair Poor
Wy /W1 Wy /w Wy /W
L n/ 1 n/ 2 n/ n v, v, Vs v, Vs
8~10 6~8 4~6 2~4 0~2
It can be seen from the above formula
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The comprehensive membership degree is obtained,

B= (bi,bs,... ,b,) =W"- Ry

Where,

n
by = Xy Wil

Grade Determination of Maximum
Membership Principle

The comprehensive membership degree is normalized, and
the evaluation grade of each index is calculated according
to the established evaluation grade value.

b

b=
! Zj:lbj
pj= E?le,'VJ

The final evaluation results correspond to the intervals
in the evaluation rating table, to determine the satisfaction
degree of the elderly community.

Case Study on the Fuzzy
Comprehensive Evaluation of the
Age-Friendly Community in Hefei

In order to ensure the comprehensiveness of the evaluation,
this paper selected the urban communities in five major urban
areas of Hefei in China as the evaluation objects, including
Bao-he District, Lu-yang District, Bin-hu District, Shu-shan
District and High-tech Zone. In 2016, the Development and
Reform Commission incorporated Hefei into the Yangtze
River Delta Urban Agglomeration development plan. In
2018,
the second batch of pilot areas supported by the central

among the performance appraisal results of
government for the reform of home-based and community-
based elderly care services, eight of the 28 pilot cities nation-
wide were rated as excellent, and Hefei ranked the fourth.?

In terms of the total economic volume, the GDP of Hefei in
2019 is 940.94 billion yuan, which is a city with strong
innovation vitality and high-quality economic development
in Anhui Province. From the perspective of population
structure, the total population of Hefei in 2019 is
8.189 million, of which the elderly population (over 60
years old) is 1,355,300, accounting for 16.55% of the total
population. The sample City Hefei selected in this paper has
a firm representative.

This paper contacted scholars, community secre-
taries, heads of social organizations (in the field of
service for the elderly) and staff of several government
civil affairs departments in Colleges and universities at
home and abroad to score the weight of each index.
A total of 1426 valid questionnaires were collected
from the old and new communities who were over 60
years old and had lived in the community for more
than six months. The questionnaire survey obtained the
satisfaction degree and original data of the elderly to
the community indicators. Then counted the frequency
of each index’s specific score (the score value is
5-point system), take the frequencies as the weight to
calculate the weighted average score of each index
and normalize it to obtain the comprehensive score of
each index after adjustment, and then construct
the judgment matrix to obtain the comprehensive
weight vector of each index from the maximum
eigenvalue.

Determination of Index Weight
Taking the eight two-level indicators of the community
security factor as an example, the weight determination
process is shown in Table 2.

The judgement matrix can be drawn from Table 2.

[ 1 W]/Wz W]/W3 W1/W4
Wz/W] 1 Wz/W3 Wz/W4
W3/W1 W3/W2 1 W3/W4

4= W4/W] W4/W2 W4/W3 1
o WS/W] W5/W2 W5/W3 W5/W4
Wﬁ/Wl Wé/Wz W6/W3 W6/W4
W7/W] W7/W2 W7/W3 W7/W4
_Wg/W] Wg/Wz Wg/W3 Wg/W4

W]/W5 W]/W() W]/W7 W]/Wg_
W2/W5 Wz/Wé W2/W7 Wz/Wg
W3/W5 W3/W6 W3/W7 W3/W8
W4/W5 W4/W() W4/W7 W4/W8
1 W5/W6 W5/W7 W5/W8
W6/W5 1 Wé/W7 W6/W8
W7/W5 W7/W6 1 W7/W8
Wg/W5 W8/W6 Wg/W7 1 1

https:
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Police Office

Community
Ws

0.0839

Safety About Water,
Electricity and Gas wy

0.2000

Traffic Safety

Wg

Surrounding

0.0903

Security Situation in
the Community ws

0.1290

Night Lighting in
the Community

0.0839

Wy

Road Flatness in
the Community

w3

0.1065

Emergency
Beeper w,
0.1452

Kitchen/Bathroom
Non-Slip Floor Tiles

0.1613

wi

Second-
Weight

Level
Index
factor

Table 2 The Adjusted Score of Each Indicator

The maximum eigenvalue of matrix A is 8,
The corresponding eigenvector is normalized to

0.1613
0.1452
0.1065
0.0839
0.129
0.0903
0.2
0.0839

toilet is 0.1613, the weight of emergency pager is 0.1452,
the weight of Road flat condition is 0.1065, the weight of
nighttime lighting is 0.0839, the weight of community

, the weight of anti-skid floor tile of kitchen/

security is 0.129, the weight of surrounding traffic safety
is 0.0903, the weight of water, electricity and gas safety is
0.2 The weight of the community police room is 0.0839.
Using a similar method, we can get the weight of other
secondary indicators relative to the first level indicators,
and each level of indicators relative to the urban elderly

livable community.

Evaluation of Age-Friendly

Community in Hefei
Combined with the weight data, evaluation data and eva-
luation grade of 20 experts, the Hefei elderly livable com-
munity index evaluation are summarized in Table 3 (for
simplified calculation, the weight is taken to three decimal
places).

According to Table 3, the fuzzy comprehensive evalua-
tion method is used to evaluate the factors.

Evaluation of Community Safety Function
w,={0.1613, 0.1452, 0.1065, 0.0839, 0.129, 0.0903, 0.2,
0.0839]

[0.26040.43280.19360.08540.0276
0.24520.41520.21460.0910.0334
0.2970.4460.1560.0770.024
0.2460.4120.1940.1130.035
0.2450.4370.1880.090.04
0.2540.4170.2080.0940.026
0.260.4520.2220.0530.013
0.2210.3580.2620.1050.053

Ry

Membership vector B; = WiR; = [0.2549, 0.4266,
0.2047, 0.084, 0.029], and the B;' can be obtained after
normalization,B,'=[0.255, 0.4267, 0.2048, 0.1744, 0.0842,
0.0294], P]:erilbj’Vj = 6.5879,

P, €[6,8],
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Table 3 Summary of Index Evaluation Results of Elderly Livable Communities in Hefei

First-Level Index Weight Second-Level Index Weight Evaluation Results

Factor Factor K
Excellent | Good | Average | Poor Terrible

Community safety 0.2513 Kitchen/bathroom non-slip floor tiles 0.1613 0.2604 0.4328 | 0.1936 0.0854 | 0.0276
factor
Emergency beeper 0.1452 0.2452 04152 | 0.2148 0.091 0.0334
Road flatness in the community 0.1065 0.297 0.446 0.156 0.077 0.024
Night lighting in the community 0.0839 0.246 0.412 0.194 0.113 0.035
Security situation in the community 0.129 0.245 0.437 0.188 0.09 0.04
Surrounding Traffic Safety 0.0903 0.254 0.417 0.208 0.094 0.026
Safety about water, electricity and gas 0.2 0.26 0.452 0.222 0.053 0.013
Community Police Office 0.0839 0.221 0.358 0.262 0.105 0.053
Community health 0.1861 Community health 0.1133 0.26 0.39 0.185 0.125 0.04
factors
QOutdoor fitness equipment and usage 0.1567 0.205 0.359 0.274 0.112 0.049
status
Community Health Center 0.23 0.204 0.373 0.305 0.091 0.025
Number of surrounding hospitals 0.17 0.221 0.378 0.292 0.085 0.024
Number of nearby pharmacies 0.1433 0.249 0.409 0.266 0.066 0.0097
Community health care services 0.1867 0.215 0.399 0.27 0.087 0.027
Community comfort 0.1611 Indoor ventilation, sunshine 0.1567 02188 0.3836 | 0.2814 0.0882 | 0.02694
factor
Community greening 0.1167 0.403 0.377 0.128 0.067 0.023
The quietness of the community 0.1233 0.37 0.398 0.122 0.079 0.031

environment

Number of community and surrounding | 0.1867 0.228 0.397 0.248 0.09 0.027
parks/squares
Number of public toilets surrounding 0.0967 0.171 0.31 0.289 0.151 0.078

the community

Number of community home care 0.1833 0.196 0.346 0.293 0.123 0.042

service centers

Household management service Center 0.1367 0.173 0.338 0.325 0.13 0.033
Community 0.1807 Public transportation(bus, subway) 0.18 0.247 0413 0.21 0.102 0.028
convenience factors

Distance between community and 0.1 0.241 0.367 0.253 0.109 0.03

surrounding park

Distance between community and 0.1667 0.241 0.372 0.282 0.083 0.021

surrounding hospital

Distance from health service center 0.1867 0.208 0.37 0.298 0.097 0.027
Number of supermarkets and vegetable | 0.2 0.28 0.431 0.22 0.064 0.0055
markets
Community canteen 0.1667 0.165 0.279 0.307 0.168 0.082
(Continued)
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Table 3 (Continued).
First-Level Index Weight Second-Level Index Weight Evaluation Results
Factor Factor
Excellent | Good | Average | Poor Terrible
Community service 0.2209 The quality of property company 0.1533 0.225 0.39 0.238 0.097 0.05
factor service
Community and surrounding catering 0.1467 0.207 0417 0.274 0.092 0.0097
services
Household management service 0.14 0.176 0.323 0.3 0.118 0.034
Leisure and entertainment services 0.1233 0.196 0.387 0.264 0.119 0.034
Dispute Mediation Service 0.1 0.202 0314 0.335 0.11 0.038
Emergency rescue service 0.16 0.177 0.33 0.347 0.114 0.033
Mutual Aid Service 0.1767 0.23 0.336 0.292 0.107 0.033

From the score, we can see that the community security
function is the best, which is relatively high at this level.
Generally speaking, the community safety function of
Hefei community construction is relatively complete.

Community Health Function Improvement
W, =[0.1133, 0.1567, 0.23, 0.17, 0.1433, 0.1867]

Membership vector B, = WoR, = [0.0934,0.1264,
0.4355,0.2298,0.115], and the B,' can be obtained after
normalization,

By'= [0.2221, 0.384, 0.2725, 0.0929, 0.0285], P, =
Zjlilbj’Vj =6.3566,

P, € [6, 8},

Therefore, the community health performance is good.
The community health function is relatively perfect, which
can meet the elderly’s needs of health facilities and ser-
vices provided by the community.

Community Comfort Factors
W3=[0.1567,0.1167,0.1233,0.1867,0.0967,0.1833,0.14]
Membership vector B; = W3R; = [0.2456,0.3669,
0.2465,0.1031,0.0355], and the Bs' can be obtained after
normalization,
B3'=[0.2462,0.3678,0.2471,0.1034,0.0356],
Zj“;lbj’Vj =6.3717,
P; € [6, 8},
Therefore, the community comfort factors are pretty

P3 =

good, and community comfort plays a more positive role
in constructing a livable community in the whole city.

Community Convenience Factors
W,4=[0.18,0.1,0.1667,0.1867,0.2,0.1667]

Membership vector B, = W4R4s = [0.231,0.3748,
0.261,0.102,0.0314], and the B, can be obtained after
normalization,

B4'=[0.231,0.3748,0.2609,0.102,0.0313], P4 = Zj“;lbj’Vj
=6.3444,

P4 € [6,8],

The community convenience factor is pretty good,
which can meet the elderly’s travel and lifestyle conveni-
ence needs.

Community Service Factors
Ws=[0.1533, 0.1467, 0.14, 0.1233, 0.1, 0.16, 0.18]

Membership vector Bs = WsRs = [0.2028, 0.3575,
0.292, 0.1077, 0.033], and the Bs'can be obtained after
normalization,

B5'=[0.2043,0.3601,0.294,0.1085,0.0332], P5s = Zjlilbj’ Vj
=6.1881,

Ps € [6, 8],

The performance of community service factors are fair,
but the score at this level is relatively low. Consequently, it
is necessary to strengthen the role of community service in
the construction of livable communities.

The Overall Evaluation on
Age-Friendly Community

W and R are the fuzzy relations among ranking vector,
evaluation index and evaluation grade.
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R = [B) B, B3 B4 Bs|"

0.255 0.4266 0.2047 0.0842 0.0293

0.222 0.3836 0.2722 0.0928 0.0285

= [0.246 0.3669 0.2465 0.1031 0.0355

0.231 0.3748 0.2609 0.1020 0.0314

0.203 0.3575 0.2919 0.1077 0.0329
Membership vector B = [b;,b,, ..., bn] = WR =

[0.1867,0.384,0.253,0.097,0.0313], and the B’ can be
obtained after normalization,

B'=[0.1959,0.4033,0.2659,0.102,0.0329],P =Zj“;1bj’Vj
= 6.2540,

P € [6,8],

Therefore, the overall level of age-friendly community
in Hefei is good.

In this paper, the scores of various indicators and the
the evaluation of various indicators are obtained through
fuzzy analysis and evaluation of various indicators. In the
analysis process of this article, the basic principles and
analytical interpretation methods of the fuzzy evaluation
method are followed.

Discussion
Taking the urban community of Hefei as an example,
combined with the needs and satisfaction of the elderly,
this paper comprehensively evaluated the livable elderly
community from five aspects: community safety, commu-
nity health, community comfort, community convenience,
and community service factors. The AHP analytic hierar-
chy process was used to determine the index weight, and
the fuzzy comprehensive evaluation model was used for
comprehensive and systematic quantitative evaluation.
Compared with other qualitative methods, it has the
advantages of scientificity, applicability and feasibility,
which has a specific guiding role in improving the con-
struction of livable communities for the elderly in cities.
Based on the above analysis, it can be seen that the
overall level of Hefei community is relatively high.
Among them, the community safety score is the highest,
the community service score is the low. The survey data
shows that the elderly have the highest overall satisfaction
with community safety, with more than 70% of people
saying that home safety such as kitchen/toilet anti-skid
facilities are more satisfied; more than 74.3% of people
saying that travel safety is more satisfied, such as flat
roads. More than 67% of people said they were satisfied
with the safety of the surrounding traffic. In terms of
community comfort, the overall satisfaction of the elderly
is relatively high. More than 78% of people said that the

greening of the community was relatively satisfactory;
more than 76.8% said that the quietness of the community
was relatively satisfactory; more than 62.5% said that the
number of parks/squares around the community was quite
satisfactory. In terms of community health, more than 65%
of people said they were satisfied with the health situation
in the community; more than 56.4% said they were satis-
fied with the fitness equipment and the usage; more than
61.4% said they were more satisfied with the community
medical and health service. In terms of community con-
venience, 66% of people said they were satisfied with
public transport facilities; 60.8% said they were satisfied
with the distance between the community and the sur-
rounding parks/squares; 57.8% said the distance between
the community and the community health service (Center)
was quite satisfactory. However, in terms of community
service, the overall score is the lowest. The overall satis-
faction of the elderly is not high, and the proportion of
people expressing satisfaction is only close to 50%, which
is relatively lower compared to other indicators.

At the same time, we found that the overall evaluation
and the first-class indicators of livable community care in
Hefei were maintained at a reasonable level. Through the
calculation of various indicators, we found that the number
of community health service stations, the number of com-
munity canteens, the number of community home-based
elderly care service (Center) stations, the number of com-
munity canteens, community home-based elderly care ser-
vice (Center) stations, and the number of community
health service stations, community canteens, community
home the satisfaction of emergency rescue service, the
distance between community and community health ser-
vice (Center) and mutual care service was relatively lower,
and the level of satisfaction is not high. Consequently, it is
necessary to strengthen further the transformation and
improvement of the existing facilities in the community
in the above aspects.

According to the above research conclusions, the over-
all score of community service in the construction of the
elderly community is low. Improving the quality of service
has become the key to improving the satisfaction of the
elderly in the community. Considering the uniqueness of
the elderly community and the individual needs of the
elderly, the quality of service of the elderly community
cannot be improved from a single aspect. It is necessary to
form specific measures with operational effects, including
improving infrastructure, upgrading medical and health
resources, optimizing the community living environment,
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and improving the elderly care service system. Therefore,
this article puts forward the following suggestions.

First of all, we should improve infrastructure to facil-
itate the living environment of the elderly. It is necessary
to improve the level of home safety, strengthen the aging
suitable transformation of corridors, toilets and living
rooms for the elderly, as well as safety auxiliary facilities
such as home fillet treatment, emergency pager and instal-
lation of handrails, to provide the elderly with the trans-
formation and improvement of family facilities suitable for
aging. In addition, it is necessary to continuously improve
the level of community and traffic safety, strengthen the
construction of barrier-free facilities for installing of pub-
lic aisle handrails and the anti-skid function of ramps,
curves, steps, etc. It is equipped with fire fighting and
emergency rescue equipment to check the insecurity
caused by the old buildings and aging circuit facilities.
We should investigate all kinds of potential traffic safety
and public security risks, give full play to the role of
volunteers, build a new model of police-civilian coopera-
tion, and enhance the sense of security and belonging of
the elderly in the community.

Secondly, improve the supply of medical resources and
make it easier for the elderly to seek medical treatment. To
build a combination of medical and nursing modes, health
services will be extended to the elderly family. Based on
the Internet plus home care information system, the infor-
mation collection and data analysis platform for the elderly
are established for the elderly’s living conditions and
tracking and monitoring of chronic diseases. We will
strengthen health management and emergency relief ser-
vices for the elderly. Community integration service
resources for the elderly, encourage volunteers, social
organizations and other social forces to participate in the
integrated medical and nursing services, expand medical
service resources such as health service centers, identify
needs, and provide targeted services such as health con-
sultation, disease diagnosis, treatment and nursing, rehabi-
litation and health care for the elderly.

Thirdly, it is necessary to add convenient service
points, build livable, clear, convenient and comfortable
community life circle, and put public facilities such as
life services, culture and entertainment, transportation,
medical and health into reasonable arrangement. In parti-
cular, parks, squares and other places improve the conve-
nience and accessibility of elderly life. We should adopt
the methods of purchase, replacement and lease to open up
the community old-age service room, complete all kinds of

elderly service facilities, and gradually complete the trans-
formation of urban old community service facilities suita-
ble for aging. In addition, we should strengthen the
convenience function of public transport, elderly care ser-
vice center (station), community canteen, cultural activity
center, surrounding park, community service center and
community medical service institutions and other public
service facilities. At the same time, we should fully con-
sider the needs of the elderly, make the public service
facilities suitable for the physiological and psychological
characteristics of the elderly of all ages, and improve the
livable quality of the elderly.

Last but not least, it is necessary to strengthen the
investigation on the service demand and actual satisfaction
of the elderly in the community, and explore their diversi-
fied service needs. Relying on the information platform of
socialized elderly care service, we should optimize and
integrate the elderly care service resources in the whole
city, expand the community coverage of resources,
strengthen the extension of elderly care services to the
community, and provide services such as meal delivery,
meal assistance, bath assistance, medical assistance, and
door-to-door care for the elderly in the community. Taking
Internet plus as technological support, we should gradually
promote the construction of suitable aging and intelligent
livable communities, provide more convenient integrated
services for the elderly at home to cover emergency assis-
tance, health care, shopping and leisure, and telemedicine,
and meet the material, social, cultural and psychological
needs of the elderly, and build a livable virtual elderly
community.

Conclusions

In summary, this study revealed that the overall level of
Hefei community is relatively high, and the overall eva-
luation and the first-class indicators of livable community
care in Hefei were maintained at a reasonable level.
Among them, the community safety score is the highest,
the community comfort is higher, followed by community
health, convenience, and community service score is the
lowest. Moreover, the results also found that improving
the quality of service has become the key to improving the
satisfaction of the elderly in the community. Furthermore,
this study suggested that it is necessary to form specific
measures with operational effects, including improving
infrastructure, upgrading medical and health resources,
and

optimizing the community living environment,

improving the elderly care service system. The limitation
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of this study is that the data sample is only limited to
Hefei. Due to regional differences in China, future studies
may consider including an evaluation of the satisfaction of
elderly livable community construction in different cities.
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